The quasilinear absorption spectra of isoquinoline and 3-methylisoquinoline have been studied in tetrahydrofuran and n-paraffin solvents at 77 °K. An analysis of the vibrational structure in the first electronic excited singlet state (S^ is given. Different multiplicities of the absorption spectra have been studied and explained.
Introduction
The electronic absorption and luminescence spectra of many aromatic and N-heterocyclic comReprint requests to Prof. Dr. A. Kawski, Luminescence Research Group, Institute of Physics, University of Gdansk, Gdansk/Polen. pounds in well chosen crystalline n-paraffin solvents consist of a series of very narrow bands, called quasilines. This is the Shpolskii effect (see ref. for a review1). Recently2, quasilinear luminescence spectra have been found for some compounds in tetrahydrofuran (THF) too. The quasilinear phosphorescence spectra of iso quinoline are analysed in the literature3-The fluorescence of isoquinoline is quenched in some solvents by spin-orbital interaction, caused by the n-electrons 4. Addition of a methyl group to the iso quinoline skeleton diminishes the spin-orbital inter action. For 3-methylisoquinoline both phosphores cence and fluorescence occur in hydrocarbon sol vents. The best quasilinear fluorescence spectrum of 3-methylisoquinoline was obtained in n-hexane and the values of internal vibrational frequencies in the ground electronic state (S0) were determined3.
The present work analyses the quasilinear vibra tional structure in the first absorption transition of isoquinoline and 3-methylisoquinoline in n-paraffins and in THF at 77 °K.
Experimental
Isoquinoline (Merck) and 3-methylisoquinoline (Koch-Light LTD.) Isoquinoline were purified by vacuum distillation. The solvents used, n-pentane, n-hexane and n-heptane were of spectral quality. Tetrahydrofuran (THF) was purified as in the work of Kirkbright and De Lima2. The solutions (5'10~4 < C < 5• 10-3 mol/I) in a quartz cuvette (0.5 to 1 mm) were rapidly cooled by liquid nitrogen to 77 °K in a quartz Dewar and the quasilinear ab sorption spectra measured with the apparatus de scribed elsewhere 5.
Results and Discussion
The analysis of the quasilinear absorption spectra of isoquinoline in n-pentane and THF are given in Tables 1 and 2 . The quasilinear absorption spectrum of isoquinoline in n-pentane has a doublet structure with average intervals between the components of 40 cm-1. In THF it has a triplet structure with very different intensities. The strongest line is the first one in the group 0 -0 '. A much higher relativ in tensity of one line in a given group allowes the ob servation of this line only in the remaining groups. Table 2 represents the quasilinear absorption spectrum of 3-methylisoquinoline in n-hexane and THF. The spectrum of 3-methylisoquinoline in n-hexane consists of 13 groups of lines forming a quintet structure with the second as the strongest line. An exact determination of the sites of the re maining lines in the quintets (pose the first) was im possible because of their very weak intensity. The quasiline absorption spectrum of 3-methylisoquino line in THF shows, similar to the case of isoquino line, a triplet structure the strongest line of which is the first one (0 -0 ' transition).
The obtained values of the 0 -O'(S0-tran sitions of isoquinoline in n-pentane (31406 cm-1) agree well with those in THF (31410 cm-1). For 3-methylisoquinoline in THF we observed a small shift in the wavelength of the 0 -O'-transition com pared with O -O' in n-hexane. The obtained values of the basic vibrations of isoquinoline and 3-methyIisoquinoline in their first electronic states are the same within the limits of experimental error for the used solvents (see Table 1 and 2). Further details are given in Table 1 and 2. The different multiplets 1 E. V. Shpolskii and T. N. Bolotnikova, Pure and Applied Chemestry, 37, 183 [1974] . 2 G. F. Kirkbright and C. G. De Lima. Chem. Phys. Letters 37, 165 [1976] . 3 I. Janic and A. Kawski, Advan. Mol. Relaxation Proc. 5, 185 [1973] .
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• Absorption Spectrum we ascribe to different centres whose electron levels are shifted relative to one another. The intensities of the particular lines in a multiple are tightly con nected with the population of different possible po sitions of the solute molecule in the crystalline lattice of the solvents1. It follows that the quasilinear spectra of molecules with a similar structure (the greatness of the molecule) should be characterized with the same multiplicities, as is the case at iso quinoline and 3-methylisoquinoline in THF.
Isoquinoline and 3-Methylisoquinoline Table 3 gives the observed frequencies of the in vestigated molecules in the first excited electronic state and the corresponding vibrational frequencies in the ground electronic state found in the phospho rescence3 and fluorescence3 and also from the Ra man 6 and infra-red 3' 6 spectra.
